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CL:Uni*ba‘b:Lons of time ond pursomcl nade & ghoroush 1iterature sWrvey of this sub-
jocb iml,)ossiblc: , b o view of ‘the noed for thio type of anfomaation, puLlica'bion
ol a pr;\x"bial peport vas consiiered dogirablc. e report O divided into Lhree sCC—
Lions. gecbion 1 eives anformabion, pro'bz\\;-l,‘,' very incomplete, on existing hign-power
granonibbers in the Us Sl geebion 1T Le concerned with the yechnical details of some
sovieb high=power gransnitbers. section 7171 lists s01ne articles for which further

exploita‘bion may be desirable:]

1. lixisting High-Power ransmiblers in ‘the Ussh
The Following hi.ghe-povier hroadeast {ransnitbers yeye 1isted as existing in the

pesk as of 1 July 193‘5{L(Radio‘yezhc:*,odn'l.k ~1936):

O ol

ghation Antenna Powel (k) Frequency (kc) yavelensth (w)

HosCOoW, VY, imeni

Komintern 500 172 hgnn
Novosibirslk, RV-T76 100 217.5 1380
Leningrad, =53 100 25 122
Joscow, RISZ, rv-L3 100 271 1107
108 COWy VTeSPE, RV-L9 100 Lol 7h8.1

Tn addibion, ghe 120-kw shorb-wave radio station RV=96, sbated Lo he ghe most power-
fyl in the world, was constructed in the period 1936—-1938. PRt ] ;eference

also )
has peen made in Sovieb 1iterature to a very high-power station puilt dur-

ing the war (Vestnik syyaz' = Elektrosvyaz', No 5, 19u8, P 11). A 1947 paper reparted
phat the Lth 1argest radio gtavion in ‘the USSR was pub into operation in 19L6 (loca-
fion nob shated) and that poweri‘ul radio stations had been built in Riga, simferopol'
gvalingrad, and obher cities (Vestnik svyaz' - Elektrosvyaz', Wo 1, 19LT, PP 1-5) .

A/ 7ows Fle. FOO/SH STE Py 4 Y pweagT pPoHe, Lt mnleared herey
e toxt of se<T & e st 05

a/y;wg"lﬁ""au, ™
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T, Teehnileal Debatls of Some gevidt High=Powor Trangini.tiers
e major pobtion of this section wad taken Lroi the book peredayughchiye Radi.o~-
\ Leentry (Radlo Tpansmitiing Centera ) wribten by Le A Kopytin and published by Svyas=
\ {zdat in 1951 Stabions with a power ol 100 lav and later SO0 kw were congtructoed by ‘ i J
| a group of sovial enginecrs under the direction of i A, L. Wints. The latter ie
\ the outstanding Soviet geiontist in the field of high=powel radio station congtruc~
f % tion, and it 18 intdresting in this connecbien to note thal he invented "a device
\ [or poralyzing fhe operationg ol on enemy radio gtation! whilu gbill a student in }
‘ S'/oysr"’___ﬁ)_.g_g(_gg__/xg_/u_th [Padio Analeus Lhaliwnteyy " E RhayKin, M":/l
E the PhyuLCO*udLhCH& cioal racwlby ol loscow Un_vurs¢b¥;F"fi is claimedk thab frequency {
4 |
i } modulation was used for the first Lime in this invention. In 1902k, idnts directed !
‘ E the mmsmuﬁim1mm umumwnMJlMLomwuHﬂuortMe$Vﬁjmk;tho‘AmMonol ;
% the uCleLLt‘Q—HLbOdlCW Tnstitute of ‘e led AMY. gince 1920, Iints has headed the
i
k yureau of Powerful Radio Construction, vt has built all PPl cheeio LA Lhe powerful E
\ |
: radio stations in the USSR, e dopigned a nest Gype of anbenna viiich pernits dir-
|
\ cebional bransmis seion over a wide prequency band for the L20-lwr IV- -96 short-wave sta- 1
i
] i fion. luints also directed thc ¢o ongtruction of Lo sbavion Puilt dn the Paput years :
; \ of World War 1L; the labter station 15 claimed to be the most povierful in the worlds i
{'  & With regard to the yechnical details of the powerful stations, Kopybtin's book E
] E states the pollowing: Experience has shown that it 1s not eflicient to usc powerful E
\ gbations on medium waves in the 200-550 m band, Therofore, most pover: ful radio sta- ;
K Lions operabe in the 1,000—2,000 m band or in the combined long and ne diium=wave band, %
i \ ’ The power of sk radio stablons igs increased by connecting several tubes in pas- 2‘ -
. \ allel. ﬂﬁssyﬂ@mhastmzfﬂlwmm;dﬂem ,Mudxmmra&‘wdm decreasing wave- 1
i \
i length: connection of many tubes in parallel causes & considerable increase in the M
\ and !
| dimm size of the power stagey makes necessary long connecting wires, ihich leads to |

unstable operation of the stage and mekes it susceptible 4o seli-excitabion, parasi-
tic oscillabions, and non-uniform loading of the tubes because of difrérences in

fheir parameters. mhese defects were partially eliminated by introducing symmetrical
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cirenits dividing the tubes inte o branches.
Divielon of the power gtage into & nurmber of gaparate wnits was used to FoaxsR:
snerease Whe power of stations. Tn 1930, % 1, Model', at bthe request of AL L Mints,
investiﬂated in detail problens involved in the operabion of radio étations whose
units
output stane consisted of a large purber of XHhuxxconnected in parallol. This work
not onky catablished o theory for this Lype of circuil put also enabled goviet de-
Glpmers to buiLM,continoumly—operatinﬁ yadio slhabions by connecbing in and Adiscon-
necbing, units without snterrupbion in service, vy qigtribubing tne Load between Lhein, ebCe
in the unit type ol construction ol radio stations, the total power 18 developed
by several geparale units working into & common circull (Fripore 1). Jach of Lhese
units has several power tubes connected in-& symmetrical circuit. The basic charac-
teristic of ghe unit systen 18 ghat in-phase operabion of all the unite must be main-
yamned. In the general case, bhe amplitudes and phases of the voltapes in ghe plate

cirenibs of all units mst be equal to each other Lo ensure uniform power delivery

and km pood quality indicess The assenoly s construchions and arrangcment of parts

7

&4

in ‘the units must be identical The equiValent resistbance gntroduced by the commoen

N
circuit into the plate oscillatory circuib st be the game for cach unib. 1L one %*é
w
of the units operabing in parallel 15 suddenly disconnected, the operatiﬂm conditions ;é %\
}
of all remaining units are changed. The greater the number of units, the les® chanfe &
~
there willk be for the units premnaining in operabion. %12\
1n normal operation, ghe resistance introduced into the oscillatory circuit of \Zté
-
cach unit is Tg= —E§?93~ . 1f one of the units is gisconnected, rl=Ty :} J,mﬂihe ‘§ ;

resisbance introduced decreases and the equivalent resighbance Rue increasess This
changes bhe operating conditions of the unit. I the tubes Were pnderdriven, they
become overdriven and. the current in the plate circuil increases. 1f the tubes were
overdriven, the current increase 18 negligible.

To restore the operabting conditions, W€ must increase the coupling of all the re-

maining units with ‘the common circuit. This measure would be sufficient 1f the dis-
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koo uc Rl b R
connooted unit were not electrically coupled te the common circult, Bub actually
the unit at the first instant is coupled with the common system through the coupling
coil, '
A voltage is built up in the plate circvit which may reach high values, especially
in normal operation of the units wnder underdriven operating conditions. Dangezous
overvoltapesmnay arise in the unib, For example, if the Lilament of the disconnected

unit is still energized, the tubes will operate as rf rectificrs and a dc voltage con-

siderably above normal will appear on the Tilter of the rectilier in the given unit.

To eliminate undesirable effects and to maintain correct operating conditions of
Lie units remaining in operation when ofie unit is disconnected, i tuned circuit of
the disconnected unit must be quickly detuned, This is done by ground part of the
furns on the inductance coil, 1n addition, coupling with the common cireunil is elim-
inamd,cdh,byrmvam'um coupling coil.

At the station imeni Komintern, Uhe coupling is decreased rapidly Ly the usc of
two coils made in bhe form of [lat spirals., When the unit is disconnected, one of
these coils (the unit coil) drops down, becomes grounded, and detuncs the plate ecir-
cuit in which it is connected., Coupling may also be eliminated throush the use of

high-Lfrequency
faslb-acting contactors which interrupt the plate circuit, Systems similar to fast-
acting de avbonatic intdrruptors may be used Lor tiis purpose or they may be wade in
thetform of a disconnect switch having a rubbing contact instead of a slot at the erd.
The contact consists of a wide copper disc which conducts heat well, The knife of
the disconnect switch is coupled throuph an insulating rod to a dc solenoid, When
the solenoid is energized, the core is pulled in and the rod is pulled down, produc-—
ing a short circuit by pulling thexcopper disc onto the fixed contact. The contac—
tor is equipped with an air damper and can pass rf currents of 150 a at 12,000 v.

Tn order to improve the operation of contactors interrupting the rf circuit, sys-

tems are used which before disconnection remove momentarily the rf excitation or re-

CORFIDENTIAL

Declassified in Part - Sanitized Copy Approved for Release 2012/03/30 : CIA-RDP82-00039R000200150007-7




D oy e Z
eclassified in Part - Sanitized Copy Approved for Release 2012/03/30 : CIA-RDP82-00039R000200150007-7

GGNFIDENTIAL

duce the plate voltage by acting on the prids of the thyratrons or on the mercury rec—

E wifder,
In radio stations built one the unit prineiple, the coupling coils of the common
\ cirenit may be connccted eibher in serics or parallel with the plate circuits of the
I units (Figurd 2), The operating conditions of a multi-unit transmitter are more stable
\ with the parallel circuit, as wes shown by 2. I, Model'. The current in the tuned cir-
cuit of the disconnected unit is less than if the coils wore connected in series. This
advantage is not so marked for the shorter wavelengths (200-300 m). Series connection
of the coils is complicated Ly the fact that the coils are at dilferent potentials with

1

!

k respect to ground and the parasitic capacitance Lo ground causes qifferent operation
|

It is also neccessary fhat supply of the erid circuils of thie individual units be
in phase amd identical, 'This is done gither by maintaining strict symacbry in assem-
Lly vsing Leeders of 'equal length as is done is feeding cophased antenna arrays or Dy
artifié@lly equalizing the prid feeders by connecting in inductances.

The 500-kw Station imeni Komintern

The radio station imeni Komintern is an example of the multi-unit systen of con-
structing the output staged There are seven units, six operationsl andmone spare, in
the power stage of this station.

Each unit has its independent power supply. The coils coupling the common circuit

\

|

\ with the units are connected in parallel.

} There are a total of seven stages in the transmittery  The grids of the stage v
tubes are used for rf modulation. The last three stages, V, VI, and VII, amplify the
modulated oscillations. Complete spare units are available for the Iirst six stages.
The antenna is suspended from Tour 200-m metal towers and has three T-sections placed
in a straight line.

The unit system for constructing a transmitter output stage can also be used in

the low-frequency section. In transmitter systems where the modulator power is com-
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paratively low, bhe unit system 15 used only in the output stage of the vl aechlion,
bul in fransnitter pyslens naving class 1 modulation, ghe modulition is perEorm@d in
the lasl stage and therelore e power of the modulabion unil increases conaidarablye
In the latler cape, wse 1o made of & gysten proposec’l by As be Mints n 1934 in which
each rf unit has its own nodulkation unit, which ginplifies phe transmibter circuit
and makesk vhe individual anits more {lexible,

Tn order Lo enoure Ldentical mocdulabion of Lhe individual wnibs, Lhe pf units
rasbt he tuned accurabely to the carvicer Lrequencys The phase and amplitude ol Lhe
apaividual sodulating volbtages nust also be alike thpoughout e audio ranfits

The radio station imeni Komintern has one comnen power stage V1 which feeds the
grid circuits of the six parallel units in stage Vil.

Another radio station, built later, has threex two-stafe wnits, L.@ey the units
are builb according o the two-stage unit system (Fipure 3). liere, the common €X-
citer feeds the pre-power and pPUwEr stages, which requires that identity with respect
Lo phase and amplitude must be maintained in stage V1 a8 well as in stage y1I., lany
shorb-wave gransmitbers use Lhis syslbem.

A Long-Wave Kadio Broadcast spation With the Unit System in the AU and RF Yechbions

A block diagram of & unit-systen radio proadeast gtation with plate modulation 18
shown in figure éé The rf gection of the transmitter consisls of seven stares. The
first three stages are combined under the gcnoral title of ngxciter". This is follow-
ed by two amplilying stages, alter wirich the vl energy is fed to a transfer syribeh
which dirccts 14, into three separate units. In distincbion Lo the station imeni Kom-

s
intern, cach unit consists of th”5¥EEEE'(VI”;nd viI). Tue power Trom the three units
15 fed into & common circuit, the coil of which is Connected in series. TO reduce
thexvoltages with respect to ground, the total capacitance of the circuit is distit-
puted into groups connected around each unit. The af section consists of two pre-
amplifiers followed by three units, eacn of which consists of Wwo amplifying stages.

In the class B modulation sysben, each oscillator unit W= 18 roblowed by its ovm

./‘é/
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paratively low, bthe unit system 18 ueed only ih the output stape of the rf section, | i
i i

Lol in transuitter syslems paving class b modulation, the modulation 18 perfomed in ‘

the last stafe and therelore e power of the modulation unil inereased congiderably

In the latter case, use 18 nede of a 8ys hem pr oposed bY A. L, Mints in 193l in which
ansmibier circull ‘ i

each rf unit has ibs onn modulation unit, which gimplifies the tr

and makesk the in(,\ivid\.xal wiilts more {lexible, ' ;

1n order be cnpure Ldenbioal modulation of the individual unitbs, the ri units

st be tuncd accurabely Lo the carricr Lreguencys The phase and auplitude ol Lhe
|

apdividual qpodnlating volbages ust also pe alike ghponphout e audio ransé. |

The radio gtation imend Komintern has one comnon power stage VI which feeds the
R

grid circuits of the six parallel units in stage V1.

|
Another radio station, Luilt later, has threex two-stape units, i.6., the units gl

are builb according to Lhe two-stare unit system (FPipure 3). llere, the common eX- |

citer feeds the pre-power and PUEET stages, which requires that identity with respect ‘ ;
| !

Y1 as well as in stage y1i. liany i ‘
| ]

¢

fo phase and amplitude mst be naintained in stage
short-wave gransnitbers use this syslems ﬁ,
i

L Long-Wave ladio Broadcast gration Wi th 1:1_19 Unit Systen in th the » and RE sections ‘\
!

plock diapram of a unit-sys’ Len radio broadcast gtation with platc modulation is

>

frer consists of seven stafes. The \

3
shiown in Fi,«:f,ure::"i The rf section of the transa

(pet threc stages are combined under the general title of nexciter", This is follow-

cd by two amplifying stages, alter waich the rf energy is fe ed to a transfer switch

which dirccts it into three separate units. In distinction to the station imeni Kom-

intern, each unit 'c'o'x‘ls‘ists of two stage% (VI and viI). The pbwer from the three units

fed into a common circuit, the coil of which 18 cormected in serms, To reducf: -

ghexvoltages with respect to ground, the tobal capac:.‘oance of the c1rcu1t 15 ‘dlstmt-

buted into groups connected around each unite. The af sec‘o:Lon consmbs of two pre-

amplifiers followed by three units, each of wh:LcA consxs’os of ’owo a:rq:lify:.ng stages.

owed by :.ts own

In the class B modulation system, each osci llabor aunit hatx 15 J"oh‘xl
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modulator, Tach it develops power ol 165 Y with o total antenna pover ol 500 ki,
Dowble units, one operational and one spare, are installed for all stapesup teo the
£ifth, inclusively.

The [ilaments of the tubes in stape VIIL, which mEw are indirectly lheated, are

gupplicd with ac, The rilaments of all remaining tubes are supplicd with de, obtain-

od Irom seleniwn reclifiers. Three neballic mercury-arc rectificrs are- used Lo sup-
ply the plate voltage of 12,000 v. The systen permits operation with an arbitrary
nuiber of units, but the transmitier must be disconnccted for a short period to el-
fecl any change.

Tn order to maintain stable operating condibions in stage V, its load must remain
constant repardless of the number of wnite operating. Ihis is accomplished by connect-
ing in additional resistances instead of inoperalive units through a transler switche

A phasing oscillator is provided in the circuil to coupare the phases ol the
separate xixmek units. Me voltage from the plate circuits of all the sixth and sev-
enth stages are [ed to the oscillator throush six high-Ifrequency cobles, The measur-
ing instrument at the phaséng oscillaborlpurmits one Lo measvre and equalise the vol-
tages in the circuits of stages VI and VIL After this, the units may be put into
Joint operation.

The commercial efficioncy of Lhe station is 364, larmonic distortion 1s 2,23, Tis
for a modulation index of 0%, The voltapes in the plate circuits of the units must
be cliecked daily, “The phases arc checked only vhen the station chanpes-from one wave-
lenpth to andbher or after the operating conditions are cuanged,

Stations built more recently‘(lQMO) has a very low-power common exciter, and each
wnit is a multi-stage transmitter, This permits the use of standard broadcast trans-
mitters in themsm construction of powerful stations. The nﬁmber of transmitbers used
depends upon the output power required, This construction is also advantageous Ixmx
in that it provides spares for the transmitter, since instead of the separate stages,
rectifiers, circuit elements, etc. usually used for spares, an entire transmitter may

be considered a spare in this system. II one of the transmitters breaks down, the

HHERTIAL
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restrof the yransmitters pemain in operatlon with & correapond:\.ng decreas® of total
power. Modern methods of designing unit systems and the gwitehing equipmen‘o presently
availeble has 80 simplified the overall circult that there is & tendency Lo produce
even the lees powerful grensmitiers in the form of two lndependen’o trangmit’oers opera-
ting together (eeBes 100 *+ 300 KW)e

The prlnciple of parallel connection of two yrensmitiers was pr:'opoaed by I. Kh.
Nevyazhskly in 1935 and was used in the construc’olon of one of 'bhe.“'ahortwave gtations.
In this station, separate operation of two yrensmitters was used, with a common excitver
and two antennas having the same radiation pattern.

one greab merit of the principle of addition in space ig the fact that the trans=
mitters are not coupled vogether by & common tuned circult or antennae This eliminates
the need for additional regulation of the gransmitter when the gecond one is connected
ine

A, defect of this method is the sharp drop in audibility for the listener when &
wmit is disconnected. The 4rop in audibility is proportional to the square of the
aumber of units connected because of the decrease of total power. The totel power de~
crease pecause of both disconnec‘oion of the unit and poorer antenna directivitye In
addition, this system requires careful checking of the polar diagram of the antennd,
since if the two separate diagrams are not symme‘ori.cal ’ distortion will resulbe. This

defect gave rise to tne system of adding powers in the feeders

1n adding WP the powers of separabe yransmitbers or separave units, the {ndividual &

sections must be phased. This is usually done by connecting @ phase-shifting device in

one rf sectione. When the power of separate ’oransmit’oers is to pe added, the phase of

each transmitter is compared with the phase of oscilla‘oions created by & gtandard
oseillator. '
The elec‘oric,al cireuit for connecting in a phasing unit is ghown in F:Lgurezs.
Transformers of the type Tl’ Tps Tys and T, 8T used to appLy controlled voltages 10

the oscilloscopes
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The amplitude end phase are compared by succesgivaly connecting each transmitter
inte a dummy entenna and comparing it with the phase of the master oscillator using an
oscilloscopes The voltages are fed to the two pairs of plates and the picture is observe
ed.‘ The phase and amplitude are equalized by using the phhksing unit of the transmitter
which permits the phase to be shifted by 360°., Each transmitter is adjusted to obtain
an equel value of rf at equal plate volteges ahd at equal dummy-antenna power.

The phasing unit shown in Figure i?;s a two-stage rf amplifier. This unit serves
only to control the voltage by changing the capacitance 02 and to adjust th phase,
roughly by capacitence CB and more accurately by eapacitence Ch' The switch 8, serves

to shift the phase b y 180°.

A Powerful Transmitter With Division of the RF Section into Separdte Channels

In order to reduce the number of tubes connected in parallel, one of the long-wave
broadcast transmitters uses a system in which the rf chamnels are separated (Figure ;%.

The total power of the radio station is obtained by adding the power of two separate
transmitters, having a common exciter. Each transmitter works into its own antenna.
Both antennas are suspended from the same supports. T

The half-power of the transmitter (450 kw) is developed by 8 tubes. Only two tubes
are conmected in parallel. This is possible because of the use of phase-amplitude
modulation. Phase-amplitude modulation is based upon the division of the transmitter
into two rf channels. The tubes of the last stage in each of the channels are in tele-
graph operation with high (utilization?) of the plate voltage. The rf power of each
channel is combined in the common' oscillatory circuit. The phase of the rf oscillations
in each channel is different. In modulation, the current in the antenna is changed by
a symmetrical variation of the phase of the oscillations in each of the channels. Thus,
modulation consists essentially of the addition of two vectors, one displaced relative
to the other by a certain phase angle. The less the angle, the larger their sum and

the greater the antenna current.

LA
g,
e
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On the negative alternation, the tubes of one of the channels are not modulated
and do not radiate power. The antenna current is crested, as is customary, in the
stages amplifying the modulsted oscillations end consequently, the phase of the
current is not changed, but only the emplitude of oscillations. When the positive
slternation is reached, the amplitude remains unchanged, the phase changes and the
energy is combined with the energy of the second chamnel. This variation of the
system is used to improve the over-all efficiency of the transmitter.

The phase and amplitude are controlled in modulation in one of the low=power
stages, after which the section is split into two channels.

The power stage of each of the channels is designed symmetrically, so that two
tubes operate in each branch. Allowing for circult losses, each of the tubes develops
an oscillatory power of 60 kw at the carrier frequency. Each of the channels puts
out one=fourth of the total power. The half-power appears in the common circuit
and the full power is obtained by adding the two half-powers in space. The use of
this principle permits us to reduce the number of tubes connected in parallel.

The transmitter is arranged on three floors, oceupying 1,000 m2 on each floors
The power stages are in the open and the low-power stages are enclosed in cabinets,
The transmitter is controlled from a board. Each half of the transmitter may use
either both antenna systems in half-power operation or one of them in joint operation.
The oscillatory circults contain capacitors whose plates are placed in hermetically-
sealed tanks under up to 15 atm pressure.

Beneath the transmitter room of the building are the power supply filters and
ceramic water tanks. All the distribution busbars and power-frequency and rf cables
pass through this room. The boards for water control and boards for switching in

various circuits are also located on this floor.

- 10 -
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The mercury=-arc rectifiers end machines for supplying filament power, which pro-
ducing a current of 6,200 ampheres each at 35 v, are on the first floor. The filament
conductors are aluminun busbars. The pumps for the cooling system, heat exchangers,
etc are located in the basement.

The antenna system 18 supported from four towers each 250 m high, placed in the
corners of a square 4LOO m on a side. The antenna system has five legs. Of these,
four are formed by the towers and the suppl ementary wires while the fifth is sus=-
pended by ropes in the middle of the square. The complex antenna system employed
permits us to obtain field intensity equal to 30.4 mv/m per kw radiated power at a
dietance of 10 km, which is very good for an operating wavelength of 1600 meters.

The efficiency of the power stages with respect to plate supply is 62% for a
modulation index of O and 58.5% for an index of 80%, The frequency response is
linear from 50 to 5000 cps, having a deviation of + 1 db in this range and *+ 2 db

from 50 to 8000 cps. The noise level for a modulation index of 80% is equal ‘o 60 dbe

Addition of the Power of Transmitters Operating in Parallele

As an example of addition of the power of transmitters, we select radio broadcast
stations consisting of two 200 kw transmitters operating in parsllel or four such
transmitters operating in parallel, giving a total power of 800 kw. Each transmitter
has its own modulstion unit (plate modulation) and separate power packs. The power is
sdded in the feeder without the use of a common circuit (Figure'f). The LOO=kw

transmitter may operate on long~ and medium waves into & special entenna network

suspended from two metel towers each 200 m high. The antenna is of unique design.__”wa

on long waves, it functions as two L-networks extended in a straightﬂline but facing
opposite sides. On medium waves, these two networks form a horizontal dipole. A

gimilar sedond dipole is suspended parallel to the first but closer to the grounde
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Fizurf%ﬁfor two transmitters operating in pafallal. The carrier is removed by the

first tube 4f there is no plate voltage on the wnite This is done by virtue of the

fact

a divider from the same high-voltage rectifier used to supply the first transmitters

A se

functions in the same fashione A third tube cuts off the excitation of the power

stag

cireuit in the feeder., When the transmitter is tested on & dumny entenna, the circuit

is automatically gupplied from 1ts own 300-v rectifier. When the transmitter is

chan

tic ally .
When a unit is switched out during operation, the excitation is not connected

in until the unit which was disconnected is connected back in or until its coupling

coil

in aftver the common master oscillator put before the circuit is branched off into

separate channels. )
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In the circuits protecting the unite from overvoltages when one of them is dis=~

ected, a system of cutting off excitation is used. This system is shown in

that the plates of the tube in the protective cirouit obtains its voltage through
cond tube, connected in the plate voltage circult of the second transmitter,

es if a protective relay in the common circuit is actuated, €+8s during & short

ged to operation into the antenna, switching of the power supplies is done automa-

is disconnected from the common circuit. The protective cirecuit is connected

An additional provective circuit is employed to prevent overvoltages in the

modulation unit circuit when the carrier is removed. The protective relay is supplied

thro

current in the rf power stage, the relay contacts are open. If excitation is removed,

the

frequency circuit in one of the low-power stages.

the

ig spplied only after the high-voltage ig applied to the plates of the tubes.

ugh a rectifier from the grid current of the rf power stage. 1f there is grid
grid current drops off end the relay contacts close ‘o short-circult the audio-

e use of these protective circuits requires complete teansmitter stability with

excitation removed and with the full plate voltage applied, gince the excitation
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The plate voltage on the separabe yransmitters is removed and applied by means
of a push putton. 1f one of the {ransmitiers is diaconnected because of 8 short
circuit in 8 tube, the repeated reclosing relay operates. At this time, the excitation
is removed and both yransmi.tbers are inoperative. 1f after the second closing of the
relsy, operating conditions have been restored, the yranemitiers are a.utomatically put
into operation) 1f not, the high voltage of the faulty yransmitter mst be removed and
the push button control 18 rendered inoperatives The tuned cireuit of the fawlty
gransmitter is dieconnected and coupling for the gmaller number of aimultaneously-
operating {ransmitters is gelectede After this, the system is put back in operatione
A1 these operations require only & few secondse

In addition, a device 18 providéd to protec’o the yransmitter from overvoltagess
The device is based on the fact that under normal operating conditions, the impedance
of the tuned circuit Zc remains constant. I1f a fault appesars in the antennd or in the
rf cable, the value of Zc changes, wihich in turn chenges the ratio of voltage to circult
in the tuned circuit. The circuit of the device is shown in Figure ¥ g

The current trahsformer suple‘es to the dry rectifier &n rf voltage proportional
to the current in the tuned circuite The choke coil connected in parallel with the
tuned circuit makes it possi‘ole to take off a volvage proportional to the voltage on
the tuned circuite This voltage js fed to 8 separate dary rectifiers Through varisble
resistors, the rectified currents are applied to the windings of a differen’oial relay.

The circuit is adjusted 80 that the relay is in the neutral position and its circuit
is open when the gransmitter is operating correctlye 1f a fault sppears 4n the rf
gection or if the normal tuning circuit is disturbed, the ratio of current and voltage
changes and the relay, in closing, sends & current pulse 1o a unib which removes the
excitation from the power stages. Removal of excitation also removes the relsy supply
and the transmitter 18 switched on again. If the fault has been eliminated, operation
may continue normallys if not, the circuit keeps operating in this fashion until the

technician on duty disconnects the pransmitters The relay will not operate when the

1ine voltage rises, since Zc is nov chenged in this ceses
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A second protective unit, which cuts off the yrensmitter when the phase chenges

as well 88 when 'z.'.1 changes, ig shown in Figure 11, Under normal operating conditions,
%, is a pure active resistancee. 1¢ detuning or a fault arises in the feeder, & reactive
component is created which changes8 the ratlo of currents and voltagese TWO equal
voltages 8re spplied yo the 41y rectifier: one with the help of the current gransformer,
proporbional 1o the curren® component, and one propor’oional o the voltages component
yaken from & capacitive divider. Bbth componen‘os are made equal and connected go a8

Lo oppose each otheTe 1f an inductive component appears the phase is gistrubed, the
circuit pecomes unbalanced, a voltage is appmedfito the relays and the relay in
operating closes 8 signal circuite With the addition of an instmment in the relay

circuib, this gysten mey be used a8 & tuning indicaboTe
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